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Abstract 
It is known that sleep deprivation is a frequent problem when assessing performance at 
sea (Miller, Matsangas, & Kenney, 2012). To the extent that some factors leading to sleep 
deprivation can be controlled in the operational environment, models of predicting 
performance can be a useful tool to optimize work and rest schedules, and hence have a 
better-rested crew. What distinguishes the naval operational environment from other 
environments and what truly characterizes life at sea, however, is not the human need for 
sleep; it is environmental motion. Biodynamic effects of motion can impair postural 
equilibrium and motor skills (Matsangas & McCauley, 2013; Matsangas, McCauley, 
Gehl, et al., 2014). Indirect effects like motion sickness and sopite syndrome not only 
lower our motivation to work but can also lead to temporal or complete abandonment of 
assigned duties (Hettinger, Kennedy, & McCauley, 1990; Lackner, 2014; Matsangas, 
McCauley, & Becker, 2014).  
 
Although not well investigated, current research provides interesting insight about 
how motion and motion sickness are associated with sleep attributes. Overall, motion 
affects sleep in a complex manner. Whether motion facilitates or disturbs sleep depends 
on the characteristics of the environmental motion profile (amplitude and frequency of 
acceleration, and the existence of transient and non-transient phenomena). While awake, 
stationary motion of low frequencies and small amplitudes may promote sleep onset 
through soporific effects and vestibular stimulation (Graybiel, Clark, & Zarriello, 1960; 
Graybiel & Knepton, 1976; Ter Vrugt & Pederson, 1973). Sleep propensity may also be 
affected by the accumulation of motion-induced fatigue in rough seas. However, sleep 
may be disturbed in severe motion conditions (Cheung, Brooks, & Hofer, 2002; Colwell, 
2000). Biodynamic disturbances, even making the sleeping body temporarily airborne, 
can lead to light sleep. Anecdotal evidence suggests that motion sickness symptoms can 
be developed while in light sleep and further interfere with sleep (O'Hanlon, Miller, & 
Royal, 1977; Santy, Kapanka, Davis, & Stewart, 1988). If the motion profile includes 
transient phenomena, i.e. sudden changes of motion attributes, sleep disturbances will 
probably occur.  
 
We believe that a discussion regarding the next step in performance predicting 
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